This study examines the potential effects of crosslinguistic influence in the acquisition of subject-verb inversion in Spanish matrix and embedded wh-questions among Spanish heritage language learners living in the US. Results from an acceptability judgment task and a written production task administered to 17 US-born heritage speakers indicate crosslinguistic influence effects. The effects are more evident with embedded interrogatives than with matrix questions. A follow-up study with the heritage speakers also shows less inversion behavior with embedded questions in oral production but higher performance levels than in written production. Findings are discussed in relation to interface vulnerability approaches and current debates on the selective nature of crosslinguistic influence in L2 and bilingual development.
Introduction
Previous research in second (L2) and bilingual language acquisition has long debated whether crosslinguistic influence might be selective. Some early research from the 1980"s and 1990"s observed that the lexicon and morphology (i.e., subject-verb agreement, gender) were highly vulnerable to transfer effects while syntactic domains were less problematic (e.g., Håkansson, 1995; Lambert & Freed, 1982) . More recently, Sorace and collaborators have re-examined this issue from a generative grammar framework (e.g., Sorace 2000; . They suggest that 1 linguistic properties in which the syntax interfaces with external domains, such as pragmatics (syntax-discourse interface, external interfaces), are inherently more complex and, therefore, more permeable to emerging optionality (divergence from target first language forms) among immigrants undergoing first language (L1) attrition and to residual optionality (divergence from target second language forms) among near-native L2 learners. 1 In contrast, purely syntactic features or syntax-semantic interface structures are hypothesized to be resistant to L2 influence. This is known as the Interface Hypothesis (e.g., Serratrice, Sorace & Paoli, 2004; Sorace, 2005; Tsimpli, Sorace, Heycock & Filiaci, 2004; Tsimpli & Sorace, 2006) .
The syntax-discourse interface encompasses structures that require the integration of both syntactic and discourse-pragmatic knowledge, such as the production and distribution of subject pronouns in Spanish and Italian. It integrates interpretative components associated with the logical-form (LF) level of syntactic representations (discourse-pragmatic knowledge) with core syntactic operations in the computational system (Argyri & Sorace, 2007, p. 79) . The general argument is that areas where different grammatical modules interact are more difficult to acquire since this is where crosslinguistic influence is more likely to occur. The syntax proper (i.e., syntactic properties of subjects in Spanish) may be well established but pragmatic/discourse requirements (when to use an overt subject in Spanish) will show persistent problems. This proposal has been recently extended to instances of incomplete acquisition among heritage language learners in the US. It is hypothesized that incomplete acquisition at interfaces might be more pronounced (e.g., . Incomplete acquisition refers to the interruption of native language development in early childhood due to reduced input and intense exposure with 1 L1 attrition refers to the diminishing linguistic ability some native speakers have of previously established grammatical properties (e.g., Köpke & Schmid, 2004; Schmid, 2002; 2010) . . 2 a dominant language (e.g., Montrul, 2004; 2008) . Heritage language learners are second or third generation immigrants who were raised in a home environment where a heritage language was spoken in addition to the majority language (e.g., Montrul, 2004; Potowski, Jegerski & MorganShort, 2009; Silva-Corvalán, 1994) . In most cases, they acquire productive and receptive skills in the heritage language at home but do not receive formal instruction until later in life in high school or university.
The objective of this study is to examine the interface hypothesis further, and specifically its claim that the syntax proper is spared from crosslinguistic influence and consequent variability. I draw on previous research in L2 and child bilingual acquisition to present and discuss new data on the acceptability and production (written and oral) of subject-verb inversion in matrix and embedded wh-questions in Spanish. Interrogative subject-verb inversion is obligatory in non-Caribbean Spanish. In both matrix and embedded argument wh-questions, the main verb must always appear before the subject, as represented in (1a) and (1b) below:
( This grammatical area is a good testing ground on which to examine the supposedly unproblematic nature of narrow syntax because it is a syntactic phenomenon not driven by pragmatic/discourse factors (see Argyri & Sorace, 2007 for similar argument for subject-verb inversion in Greek wh-questions). The study therefore examines (1) the extent to which heritage language learners have difficulty with subject-verb inversion in both types of wh-questions; and if so (2) whether these difficulties can be accounted for in terms of cross-linguistic influence (e.g., Jarvis & Pavlenko, 2008; Pérez-Leroux, Cuza & Thomas, to appear) . If narrow syntactic properties are unproblematic, as proposed by interface-vulnerability accounts, heritage language learners are predicted not to show difficulties with subject-verb inversion in Spanish. Since this syntactic operation has litle pragmatic or discourse implications, it should be resistant to crosslinguistic influence and potential variability. Target acquisition and maintenance would be expected. However, English-dominant heritage speakers of Spanish may also show difficulties with interrogative inversion in Spanish due to crosslinguistic influence of different options in English (no inversion) and reduced access to relevant input in the Spanish developing grammar.
It could be assumed that subject-verb inversion in wh-questions is intrinsically discourselinked because the complementizer system expresses force distinguishing declaratives from interrogatives, and as such, it determines the discourse properties of the sentence (e.g., Rizzi, 1999) . However, this does not mean that subject-verb inversion in Spanish interrogatives is licensed by discourse factors in the same sense of what seems to be operational in Sorace"s line of research (e.g., purely discourse oriented phenomena like distribution of overt subjects in Italian). Although the complementizer system expresses force in distinguishing clause types, lexical verb movement in Spanish wh-questions is fully syntactic as opposed to interface-driven. This is a syntactically motivated phenomenon, although with natural discourse motivations (e.g., getting more information on a topic, showing interest in a conversation, indicating doubt or uncertainty).
The study is structured as follows. Section 2 examines previous research regarding the role of transfer among bilingual speakers. Section 3 presents the syntactic framework adopted in the study, learnability implications, research questions, and the hypotheses of the study. Section 4 presents Study 1, followed by the results and discussion. Section 5 presents and discusses the results of Study 2, a follow-up study testing the oral production of subject-verb inversion among the heritage speakers.
The issue of transfer selectivity

Some previous research
The role of cross-linguistic influence and language interaction in bilingual development is an area of research that has sparked a great deal of interest among researchers over the last five decades. Since the seminal work of Weinreich (1953) , researchers in the fields of L2 acquisition (e.g., Coppieters, 1987; Gass & Seliker, 1992; Jarvis & Pavlenko, 2008; Liceras, 1989; Montrul & Slabakova, 2003; Schwartz & Sprouse, 1996) and L1 attrition/incomplete acquisition (e.g., Köpke, 2004; Montrul, 2002; Pavlenko, 2000; Rothman, 2009; Schmid, 2002; SilvaCorvalán, 1994 ) have been interested not only in examining what gets transferred but more importantly, in how the process works. Specifically, researchers have investigated the role of conflating variables in the extent of transfer including the typological complexity of the two languages (e.g., Müller & Hulk, 2001; Sánchez, 2003; Yip & Matthews, 2009) , the role of age of onset of bilingualism (e.g., Bylund, 2009; Montrul, 2008; White & Genesee, 1996) and the effect of language dominance in the directionality and frequency of transferred elements (e.g., Kim, Montrul & Yoon, 2010; Liceras & Díaz, 1998) .
With respect to structural complexity, early research documented differences in the permeability of some areas but not others, a discussion that has stirred a great deal of controversy to this day (e.g., Andersen, 1982; Håkansson, 1995) . For example, Andersen (1982) suggested, based on personal observation of the language development of his children and other subjects, that quick retrieval of lexical items and idiomatic phrasing in on-going speech production is much more affected by transfer than morphosyntactic or phonological features. Moreover, he argues that complex areas of the grammar or "weak points" that took much longer to acquire should be the hardest to maintain and consequently lost first. The selective nature of transfer and the extent to which different linguistic subsystems are affected was also examined by Hakansson (1995) . The author investigated whether some areas of the grammar, such as syntax and morphology, are more affected by crosslinguistic influence than other areas. Results from composition tests administered to five bilingual Swedish expatriates showed severe difficulties in their written production of noun phrase morphology (noun-adjective agreement) in Swedish.
However, the participants showed no difficulty with V2 word order.
In more recent research, Sorace and collaborators have brought back the discussion of transfer selectivity to the forefront of current language acquisition and bilingualism research (e.g., Serratrice, Sorace & Paoli, 2004; Sorace, 2000; Sorace & Filiaci, 2006; Tsimpli & Sorace, 2006) . In contrast with earlier studies, Sorace frames the discussion from a generative grammar perspective in the form of the Interface Hypothesis. As mentioned earlier, the argument is that areas of the grammar where the syntax interfaces with pragmatic factors (syntax-pragmatics interface) are more difficult to acquire and easier to lose. However, the syntax proper is acquired easily and remains unproblematic. In a study examining the distribution of overt subject pronouns in Italian, Sorace (2000) found that Italian near-native speakers of English and English-speaking learners of Italian over-generalize Italian overt pronouns in contexts where the null option is normally preferred by monolingual speakers.
Moreover, the author found that both bilingual groups optionally produce pre-verbal subjects in focus contexts, where monolingual speakers prefer the post-verbal option. However, Sorace found no difficulty with the null-subject status of the Italian grammar. Only the distribution of overt pronominal subjects, a syntax-discourse interface condition showed difficulties. The author concludes that "L1 attrition, like L2 residual optionality, seems to be restricted to the interface between syntax and discourse/pragmatics constraints; it does not seem to affect the computational system itself" (p. 724). Within this view, complex grammatical structures requiring the integration of syntax and discourse factors might be affected by transfer while the syntax proper should remain stable.
The validity of the interface hypothesis was examined in Argyri and Sorace"s (2007) study with Greek-English bilingual children. Sorace"s proposal is not without its skeptics. Many researchers question the universality of an interface vulnerability account (e.g., Bohnacker, 2007; Ivanov, 2009; Pérez-Leroux et al., to appear; Rothman, 2009b; Slabakova & Ivanov, to appear) . For instance, Bohnacker (2007) examined whether syntactic structures in lower structural projections (e.g., VP) were in fact unproblematic, and thus acquired earlier when compared to higher functional projections (e.g., CP), which are arguably more vulnerable and difficult to acquire (e.g., Platzack, 2001) . The author tested the adult L2 acquisition of German and Swedish V2 constraints, VP headedness and verb particle constructions. In contrast with Platzack"s (2001) proposal, the author found that Swedish-speaking L2 learners of German and German-speaking L2 learners of Swedish acquired V2 constraints from very early on. However, they failed to reach native-like attainment of syntactic properties, such as transitive verb-particle constructions in Swedish and nonfinite verb and object/complement placement (OV) in German, which according to Platzack are non-problematic or invulnerable domains (lower structural level).
Bohnacker concludes that syntactic structures at lower structural levels are also difficult to acquire and that upper level constructions are not deterministically vulnerable or problematic.
Similar results against the interface hypothesis were found by Rothman (2009b) In a more recent study with Spanish heritage speakers in the US, examined the distribution of definite articles in Spanish and English. In Spanish, definite plural nouns allow for a generic or specific interpretation according to the pragmatic context. In English, definite plural nouns are specific. Moreover, definite articles in Spanish are used in inalienable contexts as in María levantó la mano ("Mary raised her hand). Data from an acceptability judgment task, a truth value judgment task and a picture-sentence-task showed transfer effects from English into Spanish in the interpretation of definite articles with a generic interpretation but no difficulties with the distribution of definite articles in inalienable possession contexts. The authors concluded, against interface vulnerability approaches, that syntax-semantic interface phenomena are also affected by transfer in heritage language development.
In sum, an interface vulnerability approach to crosslinguistic influence argues for difficulties affecting primarily syntax-pragmatics interface structures and not core syntax. This is arguably due to the complexity of interface-related structures and processing factors. However, the claim that difficulties are restricted to the syntax-discourse interface is not clear, and current research in L2 acquisition and bilingual development has indicated otherwise. To investigate this issue further, this study tests the knowledge of subject-verb inversion in Spanish, a syntactic operation not driven by pragmatic constraints, among US-born Spanish heritage speakers. The following section presents the syntactic description adopted in the study. This is followed by the learnability implications, the research questions of the study and the hypotheses.
Subject-verb inversion in Spanish interrogatives
The syntax of inversion in Spanish and English wh-questions
Subject-verb inversion in argument wh-questions has different syntactic behavior in English and
Spanish (e.g., Baauw, 1998; Pesetsky & Torrego, 2001; Rizzi, 1996; Zagona, 2002) . In Spanish, the lexical verb always moves above the subject (COMP position). This is applicable to both matrix and embedded questions. In English, in contrast, the lexical verb remains in situ. For matrix questions, the auxiliary raises to COMP position and there is no raising in embedded questions. Table 1 summarizes these differences: As shown in Table 1 , in both English and Spanish matrix questions there is raising, the auxiliary do in English and the lexical verb in Spanish (the C position is filled by a finite element). With embedded questions though, Spanish and English diverge. The Spanish word-order (…WH+V+S) is ungrammatical in English. This is the crucial distinction that I examine in this study.
I follow Rizzi"s (1996) T°-to-C° movement proposal that cross-linguistic differences regarding subject-verb inversion in interrogatives depend on the strength of an interrogative feature ([+wh/Q]) in C° (the head of the complementizer phrase). This feature may trigger verb-movement in the overt syntax (e.g., Adger, 2001; Chomsky, 1995; Radford, 1997; Rizzi, 1996 word order (e.g., Ayoun, 2005; Rizzi, 1996; Torrego, 1984; Zagona, 2002 The literature presents different analyses to account for subject inversion in Spanish interrogatives (e.g., Barbosa, 2001; Goodall, 2004; Zubizarreta, 1998) . However, for the purpose of this study, Rizzi"s syntactic formulation is optimal to exemplify the main parametric differences between the two languages. 3 Although T° -to-C° movement in embedded questions is possible in some English dialects (see Pesetsky & Torrego, 2001 ), this is not characteristic of standard American English, the dialect the participants were exposed to in the current study. embedded questions, the C° position remains empty. Given these syntactic differences, I would expect English dominant heritage speakers of Spanish to show more difficulty with the acquisition of subject-verb inversion with embedded questions due to structural crosslinguistic influence from English.
Learnability considerations
The L1 acquisition of subject-verb inversion in Spanish interrogatives is unproblematic. Spanish monolingual children develop subject-verb inversion simultaneously with the appearance of whquestions during an early age (e.g., Grinstead & Elizondo, 2001; Pérez-Leroux, 1993; Pérez-Leroux & Dalious, 1998) . For Spanish heritage language learners, the acquisition task is more challenging. Prescriptively, heritage language learners have to learn that in Spanish the main verb must appear immediately after the wh-word in both matrix and embedded wh-questions.
This syntactic operation is not operative in English and therefore there is a potential transfer from English into Spanish, crucially with embedded questions. Moreover, heritage speakers may be exposed to reduced input of these structures leading to the non specification of L2 options.
Mandel (1998) examined the L2 acquisition of this syntactic property as part of the Verb Movement Parameter (e.g., Pollock, 1989) among English-speaking learners of Spanish at different levels of language development. Results from a timed grammaticality judgment task and a timed dehydrated sentence task showed a gradual parameter resetting pattern among the L2 learners. In a dehydrated sentence task, the participant is presented with scrambled constituents separated by slashes and asked to combine them to form a logical sentence. Results showed obligatory inversion with wh-phrase fronting, optional inversion with yes/no questions, and optional adverbial placement between lexical verbs and object determiner phases (DPs). The author, however, did not test the acceptability or production of inverted (grammatical) wh-questions or inversion with embedded questions. Similar results were found by Bruhn de Garavito (2001) while examining the acquisition of verb raising among early and late SpanishEnglish bilinguals. Results from a preference task showed no inversion problems with matrix questions among early and late bilinguals. The author did not test the knowledge of inversion with embedded questions, as in the case of Mandel"s study, which has been shown to be more derivationally complex and thus more difficult to acquire (e.g., Jakubowicz & Strik, 2008 ).
Research Questions and Hypotheses
Assuming current proposals on the role of crosslinguistic influence which spares narrow syntax and previous research, the empirical question that I pose is whether Spanish heritage learners born in the US have difficulty with subject-verb placement in Spanish interrogatives. The fundamental research questions underlying the study are:
In contrast with interface vulnerability accounts, is subject-verb inversion in Spanish interrogatives vulnerable to crosslinguistic influence and acquisition difficulties among hypothesize the following:
1. In contrast with interface vulnerability approaches, heritage speakers will show high levels of acceptance and production of ungrammatical wh-questions in Spanish (without subject-verb inversion) due to crosslinguistic influence from English where inversion does not take place.
2. The heritage speakers will have more difficulty with subject-verb inversion in embedded wh-questions than in matrix questions. It is precisely in embedded questions where English and Spanish differ the most.
To investigate these hypotheses, two studies were conducted with 17 heritage speakers of Spanish. Study 1 examined the intuition and controlled production of subject-verb inversion in Spanish. Study 2 consisted of a follow-up study with the heritage speakers only to examine their oral production. The methodology and results of these two studies are discussed in the next two sections.
Study 1
Participants
A total of twenty seven (n=27) participants took part in the study: 17 US born heritage speakers of Spanish and 10 Spanish native speakers serving as controls. All participants completed a linguistic background questionnaire to determine the age of onset of bilingualism, occupation, length of residence in the US, parents" L1, languages used at home and work, level of education and language of instruction.
The heritage speaker group consisted of 17 university-educated heritage speakers of Spanish born in the US. The participants were exposed to both English and Spanish from birth and were undergraduate students at a large research university and college in the US Midwest (age-range at testing, 18 to 25 years old). In 71% (12/17) of the cases, both parents were native speakers of Spanish and in 24% (4/12) of the cases only one parent was a Spanish speaker. One of the participants had English and Basque-speaking parents but he grew up speaking Spanish at home with Spanish caretakers. The parents" country of origin included Mexico, Guatemala, Nicaragua, Perú and El Salvador. None of the participants" parents were from the Caribbean.
This was done in order to control for dialectal differences regarding the lack of subject-verb inversion, which is grammatical in Caribbean Spanish (e.g., Ordóñez & Olarrea, 2006) . 59% of the participants spoke both languages during childhood and 35% spoke only Spanish. Their language of formal instruction in high school and university was mostly English (76% and 59% respectively). Regarding language use, 29% of the participants reported speaking mostly Spanish or only Spanish at home, 24% reported speaking slightly more Spanish and 29% reported speaking equal English and Spanish. The majority reported speaking mostly English or only
English at school (88%), work (65%) and in social situations (41%). 53% of the subjects indicated that they feel more comfortable in English while 41% indicated equally comfort using either language.
To evaluate the participants" proficiency level in Spanish, they were asked to complete an independent proficiency test. The proficiency test consisted of a cloze passage with three multiple-choice options for each blank adapted from a version of the Diploma de Español como Lengua Extranjera (DELE) as well as a multiple choice vocabulary section adapted from an MLA placement test. Following previous research using the same methodology (e.g., Montrul & Slabakova, 2003; Montrul & Bowles, 2010) , scores between 40 to 50 points were considered as the baseline for "advanced" proficiency level, scores between 30 to 39 points were considered as the baseline for "intermediate" proficiency and scores between 0 to 29 points were considered as "low" proficiency. The average mean per group was 38 points.
The control group consisted of graduate students attending a large research university in the US. They were from a variety of Spanish-speaking countries in Latin America. Their mean age at time of testing was 28 years old and their mean length of residence in the US was 1 year and 6 months. None of the participants were Caribbean Spanish speakers. Their language of instruction in high school was Spanish for most of the cases (80%) and in university it was both Spanish and English for the majority of the speakers (70%). Regarding language use, 70% indicated that they speak only Spanish or mostly Spanish at home, and 50% indicated to speak both languages in social situations. At school, 40% indicated to speak mostly English, 40%
indicated to speak slightly more Spanish or mostly Spanish and 20% indicated to speak equal English and Spanish.
Structures under analysis
To evaluate the participants" knowledge of subject-verb inversion in Spanish interrogatives, a total of 24 test items and 28 distracters were tested. The test tokens were divided by grammaticality and wh-question type: 12 grammatical items (6 matrix and 6 embedded) and 12 ungrammatical items (6 matrix and 6 embedded). The wh-extraction sites included inanimate direct objects (¿Qué preparó Juan para cenar? "What did John make for dinner"), animate direct 
Materials
Data elicitation included an acceptability judgment task (AJT, Appendix A) and a dehydrated sentence task (DST, Appendix B). The AJT tested the participants" acceptability of grammatical and ungrammatical subject-verb inversion in Spanish interrogatives. This was a pencil and paper task administered to each participant in person. There was a training/instruction section at the beginning of the test explaining the task and providing an example. The participants were instructed to read each sentence quietly, and based on the scale provided, indicate whether the sentence sounded odd, slightly odd, more or less fine or perfectly fine, as shown below: In (2), the expected answer was -2 (odd) due to a lack of obligatory subject verb inversion. If the participants thought the sentence sounded odd or slightly odd, they were asked to specify why they thought so. The participants in most cases underlined or circled their corrections. They also used an arrow indicating where the verb should have appeared in the cases of ungrammatical word order. The participants were also instructed to provide their first impression and not to make any corrections or go back to the previous sentences once they had made their choice.
When the participants rejected the test sentences for reasons not related to subject-verb inversion (e.g., lexical choice, pronominal use, punctuation preferences), the answer was not taken into consideration. An effort was made to avoid these instances, and participants were asked not to reject the sentences due to verb type, lexical choice or punctuation issues. The participants read and judged all sentences silently. The investigator intervened if the participant had a question.
There was no time limit.
The dehydrated sentence task (also called slash-sentence test) tested the written production of wh-questions where subject verb inversion was required. This task has been used successfully in previous L2 acquisition research and L2 classrooms (e.g., Mandel, 1998; Guijarro-Fuentes, 2007) to test knowledge of target word order. As with the AJT, this was a paper and pencil test administered in person. There was a training exercise at the beginning of the test and detailed instructions. Participants were asked to re-write the sentences provided in a logical way. They were also asked to conjugate the verb form using the appropriate person and tense and to add any element that they thought was missing. The instructions did not ask the participants to pay attention to the word-order since this would have primed the results.
Participants were presented with sentences with post-verbal subjects (grammatical items, 12) and pre-verbal subjects (ungrammatical items, 12) as shown below: Participants who had knowledge of subject-verb inversion were expected to re-write the sentence with the verb before the subject, as in (3a) and (4a), for which they received a score of 1. Those who had difficulties with subject-verb inversion, or were undergoing attrition, were expected to rewrite the sentence with the subject before the verb, as in (3b) and (4b), for which they received a score of 0. Spelling errors or verb conjugation mistakes were excluded from the analysis. Only the correct verb-subject position was considered as the target pattern.
Results
Acceptability Judgment Task
Ungrammatical items
Results from the AJT on ungrammatical sentences showed low levels of accuracy by the heritage speakers and the control participants with both matrix and embedded ungrammatical items.
These results are represented in Figure 1 : To examine these results further and determine whether there was a difference in the individual treatment of matrix versus embedded questions among the heritage speakers, an individual analysis was conducted within groups per embedded and matrix ungrammatical conditions. To calculate individual results, I employed the following criteria to classify the speakers: 3 out of 6 accepted answers ("fine" or "more less fine") established that the participant failed to recognize the ungrammatical word order (accepted behavior speakers). 3 out of 6 accepted answers represented the cut-off point for unsure behavior speakers, and 2 or less accepted answers represented the cut-off point for rejected behavior speakers. Table 2 displays these results: Individual results showed more difficulties among the heritage speakers with embedded questions than with matrix questions, as predicted. 70% (12/17) of the participants rejected the ungrammatical sentences and only 24% (4/17) accepted them. However, with embedded questions, 76% (13/17) of the heritage speakers accepted embedded questions without subject verb inversion. A closer look at the individual data shows homogenous behavior among the heritage speakers in their judgments of matrix ungrammatical questions. Eleven of the twelve "rejected" speakers rejected 5 to 6 matrix questions (out of 6) and one subject rejected 4. The heritage speakers were also homogenous in the degree of rejection. 8 of the 12 rejected speakers judged most of the ungrammatical items as "slightly odd" (-1). With embedded items, they were also quite homogeneous in their responses. 11 out of 13 "accepted" speakers accepted 5 to 6 items while 2 accepted only 4 items. The controls showed ceiling performance at the individual level with both matrix and embedded questions. An important difference between the controls and the heritage speakers is that most of the control participants judged the ungrammatical questions (matrix and embedded) to be completely odd (-2), rather than slightly odd (-1). The results from the heritage speakers were consistent with hypothesis 2, which expected more difficulty with embedded questions than with matrix questions.
Grammatical items
Results from the acceptability of matrix grammatical sentences showed no considerable differences between the heritage speakers and the controls. With embedded questions, however, the controls showed higher levels of acceptance than the heritage speakers. to whom Elena lent the dictionary") and 6 participants judged it to be fine.
Dehydrated Sentence Task
Ungrammatical items
The objective of this task was to examine the written production of subject verb inversion in Spanish. The results showed low levels of target subject-verb inversion by the heritage speakers, crucially with the embedded questions. The results are represented in Figure 3 :
Figure 3 Dehydrated sentence task: Proportion of target inversion per ungrammatical items per group
Since this task measured a binary outcome computed as 0 (no inversion, ungrammatical) or 1 (inversion, grammatical), the scores were transformed to arcsine values before performing the parametrical tests. The transformed scores were submitted to a multivariate ANOVA analysis with wh-type (ungrammatical matrix, ungrammatical embedded) as the dependent variables and group as the independent factor. Results showed no significant difference between the two groups with matrix questions (F(1,25) = 2.72, p<.112), in contrast to what was expected.
However, with embedded questions both groups behaved significantly different (F(1,25) = 23.96, p<.000). Thus, hypothesis 1 was partially confirmed.
In order to examine the individual variation within groups, an individual analysis was conducted per group and wh-type. As in the AJT, individual results showed more prominent difficulties with subject-verb inversion in embedded questions than with matrix questions. 71%
of the heritage speakers produced 5 to 6 target inverted matrix questions. 29% were less sure, with either 3 to 4 target productions. With embedded questions, however, there were more considerable difficulties at the individual level, confirming hypothesis 2. Only 29% of the participants behaved target-like with either 5 or 6 inverted embedded questions. The control participants were target like with both matrix and embedded ungrammatical questions. Only one participant produced 4 out of 6 inverted embedded questions. Table 3 represents the results: Table 3 Dehydrated sentence task: Individual target production of inverted questions for the ungrammatical word order condition number of target inversion (6 items) 
Grammatical items
Regarding grammatical items, the heritage speakers showed lower levels of accuracy than the control group with grammatical embedded questions but had no difficulties with matrix questions. Figure 4 shows the results: Table 4 : el diccionario "I don"t remember to whom Elena lent the dictionary").
Discussion
It is clear from the results that Spanish heritage speakers have more difficulties with embedded questions than with matrix questions, confirming hypothesis 2. Although the control group significantly outperformed the heritage speakers in both matrix and embedded questions in the acceptability task, the lack of inversion was much more pronounced in embedded questions at the individual level. These results are not surprising. It is precisely in embedded questions where English and Spanish entail a different grammatical mechanism: obligatory inversion in Spanish (T-to-C) and no movement in English, as discussed in Section 3.
The results suggest that in contrast to interface vulnerability approaches, the syntax proper is also affected by crosslinguistic influence in the absence of pragmatic extensions among Spanish heritage speakers. This is more prominent with embedded questions. Reduced exposure to the relevant input may also cause these structures from being completely specified. However, these results have to be taken with caution. The tasks employed were all written tasks. There is the possibility that the heritage speakers were not quite familiar with the written Spanish norm, even after exposure to academic Spanish at the university level. An obvious question then is whether similar difficulties are also present in oral production. A follow-up study was conducted to examine this issue.
Study 2
Participants
The same heritage speakers who completed Study 1 also completed the follow-up study. The structures tested were the same as those tested in Study 1 but with a reduced number of test items (see Appendix C for complete list of items). The participants were interviewed individually by the investigator. 
Methods
To test the oral elicitation of subject-verb inversion, the participants were asked to complete a story and question task (e.g., Crain & Thornton, 1998; Thornton, 1990) and an oral sentence completion task. Both tasks were presented together using Power Point. There were twelve test situations (six per task) and six distracters. Both tasks consisted of short stories followed by a prompt. The stories and prompts were read out loud to the participants by the interviewer. The 4 Unfortunately, the initial control participants were not available to complete the study 2.
participants were also asked to follow on a lap-top computer screen. The complete testing protocol was recorded using a Sony portable digital recorder.
Following the methodology from Thornton (1990) , the story and question task provided the appropriate situation to produce a matrix question. The stories and prompts were devised to elicit questions introduced by qué ("what"), a quién ("to whom"), con quién ("with whom"),
cuándo ("when") and dónde ("where"). The participants were instructed to read and listen to the story and then follow the prompt, which required the participant to ask a question, as shown in (5) In (5) the expected answer was a matrix question with inverted subject-verb order. The sentence completion task (6) provided the appropriate context to elicit embedded wh-questions introduced by qué ("what"), where ("dónde"), cuánto ("how much"), cuándo ("when"), where ("dónde") and a quién ("to whom"). The participants were instructed to read and listen to the story and answer a question by completing the sentence provided. Half of the sentences were introduced by Yo no sé… ("I don"t know…") plus a wh-word and the other half by No estoy seguro… ("I"m not sure…") plus a wh-word. A non-finite verb was also provided between parentheses with each sentence. The participants were asked to conjugate the verb in the most appropriate form: No sé cuánto… (pagar) "I don"t know how much…" ("to pay") Expected response: ...pagó mi hermano por su carro. "…my brother paid for his car."
In (6) the expected answer was an embedded wh-question with target subject-verb inversion. The preambles and prompts were read as many times as the participant needed. Target responses (inversion pattern) received a score of 1 and non-target responses (no inversion pattern) received a score of 0.
Results
There were six scenarios in which matrix inverted questions were expected to occur in the story and question task and six scenarios in which inverted embedded questions were expected in the sentence completion task. Each response was scored as 0 for non-inversion and 1 for target inversion. To obtain the proportion of matrix and embedded inverted questions produced, I
divided the total number of inverted items by the total number of questions produced per participant and then pooled by group. For instance, if the participant did not produce a matrix question according to the preamble provided, the response was discarded from the total six. The same procedure was followed for the embedded questions. As in the case of the AJT and the DST, the heritage speakers showed higher levels of target production with matrix questions (mean score, 0.88/1) than with embedded questions (mean score 0.82/1), as shown in Figure 5 below:
Figure 5 Elicited Production Task: Proportion of target inverted questions
It appears as if embedded questions are characteristically more difficult to process than matrix questions in both written and oral production. Since the results were contingent on inversion (score, 1) versus non-inversion (score, 0), the proportions of inverted matrix and embedded questions realized were transformed to arcsine values before conducting any parametric test. The transformed scores were then submitted to a univariate ANOVA analysis to measure if the participants treated both wh-types in a significantly different manner. Results showed no significant differences between the two question types (F(32) = 1.67, p= .206). The heritage speakers treated matrix and embedded questions similarly, disconfirming hypothesis 2.
Moreover, an ANOVA analysis testing the level of target inversion with ungrammatical embedded questions in the DST with the level of inversion with embedded questions in the oral task showed significant differences (F(32) = 8.80, p<.006). The heritage speakers did significantly better in the oral production of embedded questions than in their written production.
Discussion
The participants" performance in the oral production task was more target-like than in the acceptability task and the written production task. These results do not strongly support hypothesis 1. However, further examination with a control baseline is necessary to arrive to definite conclusions. The data also show more difficulties with embedded questions than with matrix questions, as in the previous tasks but the differences between the two conditions were not significant, in contrast to what was predicted in hypothesis 2. The fact that the heritage speakers did better in this task is understandable. In contrast with typical L2 learners, heritage speakers are more competent orally than they are in the written norm. For the most part, they speak the heritage language fluently and take language courses to improve written skills. The written production task was also more complex than the oral task. It required the participants to organize the scrambled words in a logical order, conjugate the main verb appropriately and add any missing elements. The oral task, in contrast, was shorter than the written task and all the items were preceded by a preamble, something missing in the written production task. The presence of a discourse context might have made it easier for the learners to come up with target inversion and show more sensitivity to this syntactic mechanism.
Conclusions
This study examined the role of crosslinguistic influence in the acquisition of subject-verb inversion in Spanish wh-questions, a narrow syntactic property with no pragmatic or discourse motivations. Data from 17 US-born heritage speakers of Spanish indicate low levels of performance in the target acceptability and written production of obligatory subject-verb inversion in Spanish. The learners" difficulties were more prominent with embedded questions than with matrix questions, as expected. It is argued that these difficulties stem from crosslinguistic influence from English which entails different syntactic options regarding inversion, particularly so with embedded wh-questions. In addition to crosslinguistic influence from English, reduced input and use of the relevant structures may have also influenced the results preventing recovery from L1 transfer effects (e.g., Cuza & Frank, 2010; Yuan, 1997) .
Generally speaking, embedded questions are less common in day-to-day input than matrix questions. In the oral task, the participants" performance was more target-like, which is not what was expected.
In contrast with interface vulnerability accounts claiming no difficulties at the syntax proper, the results of this study suggest that the syntax is also vulnerable to crosslinguistic influence despite no discourse or pragmatic extensions. As far as heritage language development is concerned, acquisition difficulties do not appear to be constrained by one type of interface structure versus another, confirming recent research in heritage language development (e.g., Montrul & Ionin, 2011) and child bilingual acquisition (e.g., Pérez-Leroux et al., to appear).
Although the heritage speakers performed much better in the oral task than in the acceptability and written production tasks, it is clear that difficulties with the target acquisition of obligatory inversion in Spanish are persistent in the grammar of heritage speakers. These results also suggest that the difficulties heritage speakers have do not necessarily stem from an interrupted development during childhood but rather from crosslinguistic influence from the dominant language. The participants" performance in the oral task indicates that the syntactic mechanism for subject-verb inversion is in place, albeit permeated by crosslinguistic influence effects from the dominant L2. These effects are more robust in the learners" acceptability intuitions and written production. Future research would benefit from examining further the performance differences that heritage speakers have across different language skills and syntactic properties.
